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@8 LHC Timeline 1/3

A 2008

Accelerator complete
Ring cold and under vacuum

A September 10" 2008

First beams around

A September 19" 2008
The incident

A 20081 2009
14 months of major repairs and consolidation

New Quench Protection System for online monitoring and
protection of all joints.

However: uncertainties about the splice quality
Risk of thermal runaway scenarios

C decision to limit beam energy to 3.5 TeV for first operation

LHC status
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) LHC Timeline 2/3

A November 20 2009
First beams around again

A November 29t 2009
Both beams accelerated to 1.18 TeV simultaneously

A December 8t 2009
2xX2 accelerated to 1.18 TeV
First collisions seen before beam lost!

A December 14th 2009
Stable 2x2 at 1.18 TeV
Collisions in all four ex8@gpb)i me

CM15, CA, November 2010



@ Commissioning I Strategy

¢ Main goal for LHC run in 2010 & 2011: integrated luminosity of 1 fb-!
C implies flat out operation with 100 pb-! per month in 2011
C implies routine operation with L > 1032 cm2sectin 2011!
¢ Main goal for 2010: Commissioning of peak luminosity of 1032 cm sec™!

not achievable with 2 1010 bunch intensity

O)x O

requires ca. 800 bunches with N, > 8 10%° ppb and " = 3.5m
or ca. 400 bunches with N, > 8 10%° ppb and " = 2m
C implies operation with stored beam energies above 30 MJ

compared to operation with ca. 2 MJ in Tevatron and

operations with 13 bunches of 2 101°°C 170 kJ

M15, CA, November 2010



Commissioning in 2010

Bl Four running periods:

1)Single bunches with low bunch intensities
2)Single bunches with nominal bunch intensities
3)Bunch trains (150ns) with nominal bunch intensities

4)Bunch trains with 50 ns bunch spacing

CM15, CA, November 2010 O. Briining 6 BE-ABP
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27" Feb First injection

28t Feb Both beams circulating

5t March Canonical two beam operation: L ~ 10%’ cm? sec?
8th March Collimation setup at 450 GeV

12t March Ramp to 1.18 TeV

15t - 18" March Technical stop i bends good for 6 kA

19t March Ramp to 3.5 TeV
30t March 3.5 TeV collision under OoOst



Collision Event at
7 TeV

CATLAS
LA EXPERIMENT

2010-03-30, 12:58 CEST
Run 152166, Event 316199

http://atlas.web.cern.ch/Atlas/public/EVTDISPLAY/events.html

LHCb Event Display




First Running Period (low bunch intensity)

calculated
Event TeV OEF A" ND b ffot MJ |Nc  Peak Date
luminosity
135 02 10 2 LO0EHO0  2.0B+10 | 0.0113| 1 8.9E+26 » 30 March 2010
235 02 10 2 2.00E+10 4.0EH10 | 0.0226| 1 3.6E+427 \ 02 April 2010
3035 02 2 2 2.00E+10 4.0E+H10 | 0.0226| 1 1.8E+28 | 10 April 2010
4 35 02 2 4 2.00E+10 B.O0EHI0 | 0.0452| 2 3.6E+28 | 19 April 2010
5 35 02 2 6  2.00E+10 12F+11| 0.0678| 4 7.1E+28 |\ 15 May 2010
6 35 02 2 13 2.60E+10 3.4EH11| 0.1910) 8 2.4E+29 22 May 2010

> Seven Orders of
magnitude below design

At this point, just ahead of the ICHEP, Paris, (based on collisions at 450
GeV with 1.1e11 ppb) it was decided to change the mode of operation to

high bunch intensities




C Intensity ramp up:

o Startwith 3 x3
CL & 25cm?dect?

o Moveonto6x6,8x8,12x 12,24 x 24 (1.5 MJ) over 4 weeks
untilend of July C L & 32cm?dect

o Plan for a stable running period in August under constant
conditions.

o Constant B” and Xing angle.
o Experience with machine reproducibility:

C orbit, collimation setup, etc.

M15, CA, November 2010



1) BPM Dependence on Intensity - Beam 1

6 One nominal bunch of 1x10%!
slowly scraped away using a
primary collimator

o 2fillsT one for low sensitivity :
and one for high sensitivity \. Dead zone where
: neither setting
works well

Low Sensitivity

e

Internal MPP Review i 17t June 2010 Rhodri Jones



1) BPM Dependence on Intensity - Beam 2

6 One nominal bunch of 1x101! slowly scraped away using a primary collimator

Sensitivity constantly changed from high to low
o Outliers due to acquisition overlapping two sensitivity ranges

O«

(@]

Sensitivity ranges seen to overlap as expected at around 5x100

Internal MPP Review i 17t June 2010 Rhodri Jones



